usually deposited in the rumen or the reticulum, rarely in the omasum or the abomasum.) Sharp or abrasive objects may penetrate into the rumenoreticular mucosa, leading to acute or chronic inflammation, but unless they penetrate the ruminal or reticular wall and cause peritonitis, these lesions have been regarded as localized and insignificant.
Ruminal hyperkeratosis and rumenoabomasitis associated with erosions and ulcers are often seen in beef cattle fed on inadequate rations, particularly those fed highly concentrated feed with low roughage and reared under stressful condi-tions4 These gastric alterations have been well described, but their exact pathogenesis has not been fully explained.) 3-5 In this study, we confirm a high incidence of rumenoabomasal lesions in 30 steers with conspicuous hair penetration into the abomasal wall, as compared with 600 control steers.
Thirty Holstein steers, 20 to 24 months of age at the time of slaughter, had a history of continual licking of their own coats and those of other steers for a period of 3 months. They had been fed a mixed diet of 70% fermented concentrates (fermented lees of beer, sake, fruits, and bread) and 30% roughage (rice straw or corncob-cubes). Six to 10 steers were penned in a group by a livestock raiser. Because of their small appetite and a weight loss of approximately 100 kg in 3 months from 650-700 kg to 540-600 kg, they were slaughtered. Subsequently, other cattle were allowed free access to a mineral supplement (Kouen, Nihon Zenyaku Kogyou, Japan) that had the following formula: iron oxide (FezO,), 7 15 mg; copper sulfate (CuS0,-5Hz0), 377 mg; cobalt sulfate (CoS0,-7Hz0), 6.6 mg; zinc sulfate (ZnS0,-7H20), 1,235 mg; manganese chloride (MgC12-6H20), 1,146 mg; potassium iodine (KI), 65.5 mg; sodium chloride (NaCl), 995.5 mg; and stearic acid (CH,(CH,),,COOH), 1 g. Hair licking disappeared completely in a few days.
The alimentary tracts were examined at the Nakamura City Meat Packing Plant. Numerous hairs, 0.5-1.5 cm in length, and a few plant fibers were implanted into the abomasal mucosa, especially in the region of the torus pyloricus. These were so numerous that they gave the appearance of a worn-out toothbrush ( Fig. 1) . Abomasal perforation and traumatic peritonitis were not observed. Areas of hair implantation were frequently accompanied by scattered and severe abomasitis, erosions, and ulcers, which reached a maximum diameter of 5 cm. Cut surfaces of the pylorus revealed thickening of the abomasal rugae and plicae (Fig. 2) . In the rumen, especially the ventral aspects of the dorsal sac, rumenitis and hyperkeratosis characterized by short, reddish edematous ruminal papillae containing small numbers of trapped hairs were present. Some of these hairs had penetrated into the ruminal mucosa and were associated with small erosions and ulcers up to 1 cm in size. The seventy of the rumenoabomasal lesions increased with the increased numbers of hairs implanted into the mucosa. A comparison of the 30 affected cattle and a control group of 600 Holstein steers, 24 to 26 months of age, 750-800 kg body weight, fed on the same farm in the same manner prior to the outbreak of hair licking, is shown in Table 1 . No gross changes were seen in the esophagus, reticulum, omasum, and intestines of any of the cattle.
In the pylorus, numerous coarse hairs (Fig. 3) and a few Vet Pathol 3 I :2, I994 --.
. -~ Fig. 1.  Fig. 2.   Fig. 3.   Fig. 4 . plant fibers were stuck in the dilated gastric pits and the ulcerated superficial mucosa (Fig. 4) . Most of the implanted hairs had penetrated into the lamina propria or occasionally into the submucosa, causing acute to chronic inflammation, especially in the areas of erosions and ulcers (Figs. 4, 5) . Penetrating hairs were covered by thick hyalinized material and sometimes by bacteria, which were surrounded by large numbers of neutrophils, eosinophils, and histiocytes forming crypt and microabscesses. Occasionally, thick hyalinized material around the penetrating hairs (Fig. 5 ) evoked a granulomatous inflammation that consisted mainly of epithelioid cells and rarely foreign body giant cells and intermingled with eosinophils, lymphocytes, and plasma cells (Fig. 5 ). In the lesions, severe edematous changes were present in the lamina propria and the submucosa at the pylorus. No parasites or fungi were detected. The superficial epithelial cells of the pylorus had regenerated or were hyperplastic where hairs had penetrated, and these epithelial cells contained much less periodic acid-Schiff-positive mucus than did those of the normal mucosa of the control cattle. Microscopic lesions of the rumen were less severe and more superficial than those ofthe abomasum. Ruminal papillae were shortened, edematous, and hyperkeratotic.
The habit of hair licking in cattle is caused by factors including itchiness, ungratified sucking urge, boredom, craving for roughage, high animal stocking density, some mineral deficiencies, stress, etc.' On this farm, hair licking completely disappeared after the animals began receiving the mineral supplement.
Swallowed hairs often form trichobezoars in the rumen and are usually of no clinical importance. The affected cattle in this report had no trichobezoars but did have numerous sites of hair implantation similar to those observed in feedlot cattle (beef cattle fed on The abomasum, especially at the torus pyloricus, is liable to be constricted by peri~talsis.~ Therefore, slender, sharp, and elastic foreign bodies such as hairs may penetrate the pyloric mucosa by the action of the peristalsis.
Hair implantation in the rumen was much less severe in these cattle and was more superficial, presumably because of the protective action of the thick stratum corneum of the ruminal mucosa. Fell et aL3 induced ruminal lesions experimentally by feeding hairs to calves fed on barley but did not describe these lesions. The penetrating hairs may cause only a focal granulomatous inflammation, but when associated with bacteria, a severe suppurative response can be induced. Also, the decrease in pyloric mucus, as was found in these cattle, has been proposed as a major causative factor in the pathogenesis of abomasal erosions and ulcers in beef cattle.s
The results of the present study suggest that ingested hairs may play an important role in the pathogenesis ofrumenoabomasal lesions in steers and represent one of the distinct types of gastritis.
